respiration in the immature or premature foetus. With increasing intensive care the risk of bronchopulmonary fibroplasia associated with the use of prolonged high oxygen concentrations and the ventilator is increased. Forty per cent of the cases of intraventricular hwmorrhage also showed hyaline membrane disease. Massive pulmonary hamrorrhage also involved the premature baby in that one-third of the cases were associated with hyaline membrane disease. However, many other etiological factors were present in this group including hypoxia, smallfor-dates cases, hypothermia, coagulation disorders, pneumonia and congestive heart failure. Dr Gerald Anderson (Newport Chest Clinic, 129 StowHill,Newport, Monmouthshire, NPT4GA) The Pathophysiology of the Pulmonary Circulation in Cor Pulmonale The term 'chronic cor pulmonale' was defined by the World Health Organization (1961) in terms of right ventricular hypertrophy (RVH) as 'hypertrophy of the right ventricle resulting from disorders affecting the function and/or the structure of the lung, except when these pulmonary alterations are the result of diseases that primarily affect the left side of the heart or of congenital heart disease'.
Where the right ventricular (RV) wall thickness exceeds 5 mm the diagnosis is beyond doubt, but to detect lesser degrees of RVH it is essential to weigh the right ventricle (Fulton et al. 1952) .
RVH is a manifestation of increased pulmonary vascular resistance resulting from disorders either affecting the respiratory functions of the lung or acting directly on the lung vessels. The underlying diseases associated with RVH are so different that a common pathophysiological cause is unlikely. The present study describes findings in primary and thrombo-embolic pulmonary hypertension (PPH and TEH) and emphasizes the variety of pathological changes in RVH and the importance of quantitative methods in its study.
Material
Lungs were studied from 3 subjects without heart or lung disease, 3 with PPH and 3 with TEH. In the PPH and TEH series one patient died soon after the onset of symptoms and would it was hoped show the earliest stage of each disease. The remaining 2 patients of each series had longstanding pulmonary hypertension. In all patients with PPH and TEH, RV thickness exceeded 5 mm.
Methods
The methods used have been described in detail (Davies & Reid 1970) . As well as standard histological examination and arteriography, quantitative measurements were made of arterial wall thickness, external diameter and concentration of arteries per unit area.
Results
Primary pulmonary hypertension: In PPH there was an absence of background blush of arteries too small to be seen as individual lines. The number of branches from axial arteries appeared to be reduced, but counts were normal, and the apparent reduction seems to be an optical illusion due to absence of background blush.
Quantitative measurements revealed medial thickening, but analysis of the frequency of muscular arteries in different size ranges showed that there was no peripheral extension of muscle in the arterial tree. In the normal lung arterial concentration was constant and nonmuscular arteries were the commonest type. In the early case of PPH arterial concentration was greatly reduced due to loss of nonmuscular arteries smaller than 50 ,um in external diameter. In the 2 cases of long-standing PPH the number of normal small nonmuscular arteries was also reduced, although less so. The overall number of nonmuscular arteries was increased due to the presence of arteries within dilatation lesions.
Certain structures, which were common in early PPH, consisted of nonmuscular arteries where endothelial cells were arranged in onion-skin fashion with elongated nuclei occluding the lumen. This endothelial proliferation seemed to result in loss of small nonmuscular arteries and ultimately obliteration. These characteristic lesions were absent in one case of long-standing PPH and rare in the other, and seem to be a feature of early PPH. Thromboembolic pulmonary hypertension: In TEH there were multiple arterial occlusions. In injected regions background blush was normal and the arteriogram allowed a simple distinction from PPH.
Quantitative studies in TEH are largely limited to injected regions. Such regions showed medial thickening, but again there was no peripheral extension of muscle in the arterial tree. Counts of arterial concentration in early TEH showed an increase in small nonmuscular arteries. The results in long-standing TEH resembled those in long-standing PPH, with a reduction in number of normal small nonmuscular arteries and an apparent increase in the overall number of nonmuscular arteries due to arteries within dilatation lesions.
Discussion
The striking feature of early PPH is loss of small nonmuscular arteries due to a characteristic endothelial proliferation. This arterial loss is absent in early TEH so that it is not a result of pulmonary hypertension. It is possible that in PPH medial hypertrophy develops to overcome the obstruction to forward flow resulting from loss of peripheral arteries. However, the more marked peripheral artery loss of widespread severe panacinar emphysema is not associated with medial hypertrophy or RVH. If loss of arteries causes medial hypertrophy and RVH, the reason is not an overall reduction but rather loss of a particular artery with a special function. It has been suggested that the endothelial cell of the small nonmuscular artery is capable of initiating a vasoconstrictive response in proximal vessels (Reid 1968 ). Proliferation of these cells in PPH might result in proximal vasoconstriction and medial hypertrophy. This hypothesis is supported by the presence of RVH in bronchitis, where the small arteries are intact, and its absence in panacinar emphysema, where such arteries are lost.
In TEH the cardiac output must be accommodated in a smaller number of arteries, and the increased number of small nonmuscular arteries described in this study serves to assist this process. It seems unlikely that RVH results from an increased flow in a reduced number of vessels since RVH is not seen following pneumonectomy. It might again be postulated that neural or humoral stimuli arising from arterial embolization initiate a proximal vasoconstriction ultimately leading to RVH.
Dr David Lamb' (St George's Hospital Medical School, London SWIJ)
Histochemical Identification of Acidic Glycoproteins with Special Reference to Bronchial Submucosal Glands Epithelial glycoproteins are large macromolecules, often with a molecular weight of several millions; their linear structure is a polypeptide core bearing numerous side chains composed of 2-10 sugar molecules. The carbohydrate side chains may bear acidic groups, either the carboxyl group of sialic acid, an amino sugar, or sulphate esters.
Sialic acid and sulphate are the only two acidic groups found in mammalian epithelial mucin. Despite the apparent simplicity of this statement, however, the behaviour of these two groups varies widely, at least histochemically; this reflects structural differences in macromolecules, such as length and constitution of the side chain, or 'Weilcome Research Fellow number and adjacency of acid groups. For most sites the chemical basis of the histochemical results is not known.
The most characteristic property of epithelial glycoproteins is their viscosity in aqueous solution. There is evidence that the chemical basis of the viscositythe interaction between individual macromoleculesis related to the presence and type of acidic groups on the carbohydrate side chains (Keal 1971) .
The acidic groups can be studied chemically or histochemically; each approach has advantages and disadvantages. For chemical study the secretions must be collected, i.e. sputum for the bronchi; there is, however, by definition no such thing as normal sputum, and biochemical analysis must therefore be based on material from bronchi which are to some extent abnormal. Even in patients with hypersecretion only quite small volumes of nonpurulent sputum can be collected; at other sites, for instance the lacrimal gland, it is almost impossible to collect adequate volumes for study. Carbohydrate chemistry is in its infancy, and it is not yet possible even on a research basis to separate the varieties of mucin that we believe on histochemical grounds to be present in sputum.
Histological techniques can be applied to normal as well as diseased bronchi. Single cells can be examined and the varieties of mucus identified before they join the mixture we call sputum. Material can also be examined from airways from which collection of mucous secretions is impossible; for example, in the feetus or neonate. To identify the acidic groups histochemically variations on the alcian blue periodic acid Schiff stain are used, including pretreatment with sialidase or acid hydrolysis, staining with alcian blue at pH,, or Heath's technique (Heath 1962) . With these techniques two histochemical types of sialic acid and two types of sulphate can be identified in mucous cells of the bronchial glands (Lamb & Reid 1969 ). In the foetus and neonate only sulphated mucin is produced at this site, but the adult pattern is achieved by the age of 3 (Lamb & Reid 1972) . In cystic fibrosis the area of mucous cells producing sulphated mucin is increased by comparison with normal children. This difference is similar to that between normal adults and those with bronchiectasis but no systic fibrosis. The quantitative histochemical changes in cystic fibrosis are probably the result of chronic infection and damage rather than a fundamental abnormality of the disease.
